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AB In Alzheimer's disease, neurotoxic beta-amyloid 

peptides cause a deleterious influx of calcium ioi^s infc<^ neurons. This 

increase in [Ca2 + ]int is expected to trigger int/aceL2Ailar events that 

eventually cause cell dysfunction and cell death. W^find that the 

aggregated beta-amyloid peptide beta AP25-35 / 

opens irreversibly a Ca ( 2+) -carrying channel, as/does aggregated 

beta APl-42. The opening of this channel is unaffected by DL-AP5, 

but it is blocked by Mg2 + , CNQX and DNQX, sug^^sting a non-NMDA channel. 

External calcium enters and cytosolic calciuati levels rise several-fold, as 

measured by fura-2 ratiometric analysis. Ou't findings illustrate a very 

early molecular event in the neurotoxicity^of Alzheimer's disease. To 

combat the neurotoxic effect of aggregated beta-amyloid 

peptides, we have devised a series of very short antago nistic peptides.. 
Using a combinatorial library of hexapeptides made from p- 
amino acids, we have selected p eptides by their abilit y 
to" _c ompd ex wreH the t a gged^beta- amyloid peptide 

beta^P25-35 . Certain of these so-called 'decoy peptides', as well 
'as~some modified decoy peptides, are able to abolish the calcium influx 
caused by aggregated, probably fibrillar, beta-amyloid ' " ' 

peptides beta AP25-35 and beta APl-42. 2— 
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previously shown that short peptides incorporating the sequence 
KLVFF ^an bind to the approximately 40amino acid residue Alzheimer 




amyloid beta-peptide (Abeta) and disrupt amyloid 

fibril formation (Tjernberg, L. O., Naslund, J., Lindqvist, F. , Johansson, 
J., Karlstrom, A. R. , Thyberg, J., Terenius, L., and Nordstedt, C. (1996) 
J. Biol. Chem. 271, 8545-8548). Here, it is shown that KLVFF binds 
stereospecifically to the homologous sequence in Abeta (i.e. Abetal6-20) . 
Molecular modeling suggests that association of the two homologous 
sequences leads to the formation of an atypical anti-parallel beta 
-sheet structure stabilized primarily by interaction between the Lys, Leu, 
and COOH-terminal Phe. By screening combinatorial pentapeptide libraries 
excljjsi^l y com aosed of p-amino acids7 ' ' ' ^ 

s everal liqands with a general motif containing phenylalanine in thj^ 
'second position and leucine in the third position were identified . ,^ Ligands 
composed of p-amino acids were not only 

"capabl e of binding Abeta but also prevented formation of amyloid 
/ '-=l ike JTibrTTs.. These ligands are protease-resistant and may thus be useful 
^^'as experimental agents against amyloid fibril formation in vivo. 
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AB Amyloid beta-peptide (A beta) is a major 

fibrillar component of neuritic plaques in Alzheimer's disease (AD) brains 
and is related to the pathogenesis of the disease. We hypothesized that 
amyloid formation could be inhibited by peptides homologous to A 
beta (position 17-21) with a similar degree of hydrophobicity, but 
with a very low propensity to adopt a beta-sheet conformation by 
incorporating proline residues (anti-beta-sheet peptides or 
beta-sheet inhibitors) . An 11-residue peptide with these 
characteristics binds to A beta, inhibits A beta 

fibril formation and partially disaggregates preformed fibrils in vitro. 

7 S horter anti-beta - s heet peptides and analogs contain JLaa 
D'-^amino acids are" also able to inhibit A , 
beta f ibrillogenesis . T he latter are more resistant to proteolytic 
'degradation and may serve as a starting point to design more efficient 
peptides derivatives to inhibit amyloidogenesis in vivo. 
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AB SUMMARY: Studies in transgenic mouse models of Alzheimer's disease 

suggested the development of a vaccine that would induce the production of 

antibodies against amyloid-beta (Abeta) 

peptide, which in turn would stimulate microglia to phagocytose and remove 
senile plaques. However, some patients in the human clinical 
trials developed symptoms of brain inflammation, demonstrated by 
lymphocyte infiltration and elevated protein levels. These parameters are 
indicative of a breakdown of the blood-brain-barrier and entry of T-cells 
into the brain. Abeta-specif ic activated T-helper cells have the potential 
to amplify the existing pro-inflammatory conditions that are present in 
the brains of Alzheimer's disease patients. Cytotoxic T-cells might even 
attack the amyloid precursor protein which is present on the 
surface of many cells, including neurons. Before undertaking further 
vaccination trials there is a need to re-assess the risks associated with 
Abeta vaccination and with the therapeutic containment of a 
neuroinf lammatory response. These risks may not be justified in the light 
of recent studies which have shown the efficacy of conventional, low-risk 
treatments in slowing the progress of AD. 
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AB Active immunization with the amyloid beta (A beta) peptide has been shown 
to decrease brain A beta deposition in transgenic mouse models of 
Alzheimer's disease and certain peripherally administered anti-A beta 
antibodies were shown to mimic this effect. In exploring factors 
that alter A beta metabolism and clearance, we found that a monoclonal 
antibody (m266) directed against the central domain of A beta was 
able to bind and completely sequester plasma A beta. 
Peripheral administration of m266 to PDAPP transgenic mice, in ■ 
which A beta is generated specifically within the central nervous system ( 
CNS), results in a rapid 1,000-fold increase in plasma A 
beta, due, in part, to a change in A beta equilibrium between the 
CNS and plasma. Although peripheral 

administration of m266 to PDAPP mice markedly reduces A beta deposition, 
m266 did not bind to A beta deposits in the brain. Thus, m266 appears to 
reduce brain A beta burden by altering CNS and plasma 
A beta clearance. 
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AB Research over the past ten years on Alzheimer's disease has pursued many 
opportunities. Notable amongst the various approaches are efforts related 
to the "amyloid hypothesis." This hypothesis posits that the beta 
amyloid peptide causes the extensive neuropathology and clinical 
decline associated with the disease. Extensive research in this area has 
shown that the beta amyloid peptide is produced by 

proteases termed "secretases" and it has been shown that blockade of 
secretase functions reduce the amount of beta amyloid 
peptide produced. An additional approach to reduce beta 
amyloid, through an increase in clearance mechanisms, is to 
immunize with the peptide itself and induce an antibody response. The 
specifically elicited antibodies then bind to and stimulate clearance of 
the peptide from the brain. These findings have stimulated several 
approaches to develop novel therapeutic strategies to treat Alzheimer's 
disease that either are about or have entered the clinic. 



